Surface plasmon resonance biosensor for detection of feline calicivirus, a surrogate for norovirus.
The human noroviruses are the most common non-bacterial cause of gastroenteritis and are responsible for as much as 50% of all gastroenteritis outbreaks worldwide. Norovirus (NoV), a single stranded RNA virus, is highly contagious with an infectious dose of less than 100 viral particles. While techniques exist for the identification of NoV, the lack of a reliable cell culture system, NoV genetic variability, and time-consuming sample preparation steps required to isolate the virus (or its genome) prior to molecular based methods has hindered rapid virus detection. To better protect the public from virus-contaminated food and enable better detection in clinical and environmental samples, sensitive and selective methods with simple sample preparation are needed. Surface plasmon resonance (SPR) biosensors represent an emerging detection platform, and this approach has been applied to the rapid detection of foodborne small molecule toxins, protein toxins, and bacteria. This analytical technique, however, has yet to be fully investigated for rapid virus detection, especially for intact viral particles extracted from food matrices. For this study, the culturable, non-human pathogen feline calicivirus (FCV), which has similar morphology and is genetically related to NoV, was chosen as a surrogate virus for designing and evaluating an SPR assay. An antibody-based assay was performed by first immobilizing anti-FCV to an SPR chip surface and then directly measuring virus binding and subsequent secondary antibody binding. The resulting biosensor directly detected intact FCV particles with limits of detection of approximately 10(4)TCID50FCV/mL from purified cell culture lysates. In addition, intact virus detection in FCV-spiked oyster matrix was possible when using a simple extraction procedure and employing a secondary antibody to FCV for quantitation. The results from these preliminary studies show promise for the development of a rapid assay for detecting intact viruses, such as NoV, using an SPR biosensor. While the current level of sensitivity achieved with this SPR biosensor may be more applicable to virus detection in clinical specimens, broader application and increased sensitivity of this method for foodborne viruses may be achieved when performed in conjunction with efficient virus extraction and concentration methods.